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Hydroformylation procedure
Hydroformylation experiments were conducted in a 1.8 L stainless steel double-jacketed vessel equipped with a gassing stirrer, PTFE-coated gas cylinder, flexible gas dosing, locking and evacuation system, temperature and pressure controllers. The catalyst solution was prepared by dissolving Rh(acac)(CO)2 and BiPhePhos in solvent DMF. The reactor was filled with the catalyst solution (Rh(acac)(CO)2, BiPhePhos, DMF) and solvent decane. Decane and DMF were used as solvents to constitute a thermomorphic solvents system (TMS). Afterwards the reaction mixture was thoroughly purged and evacuated three times with CO/H2 (1:1) and 50 mbar, respectively. The pretreatment of the catalyst was performed at 105 °C and 20 bar CO/H2 (1:1) for 30 min. Meanwhile, 1-dodecene was filled into the PTFE-coated gas cylinder and was thoroughly purged and evacuated with CO/H2 (1:1) and 10 mbar, respectively. The gas cylinder was pressurized with 30 bar CO/H2 (1:1) and the kinetic experiment was started with the controlled injection of 1-dodecene into the reactor by opening the valve between reactor and gas cylinder. Temperature and pressure were kept constant for the duration of the experiment. Samples were taken in discrete time increments and were analyzed using standard gas chromatography. 
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NMR identification of impurities in olefin feeds
Prior to NMR analysis, impurities in 1-dodecene feeds were purified by vacuum distillation (p = 5 mbar, T = 80 °C). The bottom, containing major amounts of 1-dodecene and significant amounts of impurities, i.e. three hydroperoxide species and two branched olefin species, was analyzed as a mixture. Due to the structural similarity (alkyl chain) of the impurities to 1-dodecene only structural significant and distinct assignable nucleus were assigned in the following. The proton chemical shifts of the hydroperoxide group (ROOH) are in good agreement to reported results of various organic hydroperoxides. 1 a) Summary of structural analysis 
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P NMR analysis of catalyst solutions
The catalyst solution was prepared according to "Hydroformylation procedure" (p. S3). For 31 P NMR analysis, a sample of the catalyst solution was analyzed before it was transferred to the reactor. Another sample of the catalyst solution was analyzed after the hydroformylation reaction. Therefore, the reaction solution was cooled down to room temperature to initiate the phase separation of the TMS. Afterwards the reactor was depressurized and a sample of the catalyst solution was taken. The comparison of spectra indicated a complete decomposition of BiPhePhos (δ = 145.0 ppm) to unknown phosphorous species (δ1 = -3.8 ppm, δ2 = -8.8 ppm). According to general 31 P NMR spectroscopy literature these chemical shifts can be correlated with phosphate species. 2 
